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Tab. 1. Materials and results of germination tests. 


Species 

Locality 

of 

collections 

Date of 
collection 
of seeds 

Date of 
seeding 

Germinated 

(+) 

or not (—) 

Festucoideae 

Brylkinia schmidtii 

Hokkaido 

17-VI, ’60 

10.vm, ’60 
5>V, ’61 

- 

Clyceria ischyroneura 

// 

5*VB, ’59 

10.VI, ’59 

+ 

Torreyochloa natans 

* y k ? 3 y y -r $ 

// 

23-VE, ’61 

10.V®, ’61 

+ 

T. viridis 

^ j k '/ 3 y y *r 

n 

5 * VH, ’59 

10*VI, ’59 

+ 

Festuca elatior 

t n /n y y ; y y'y- 

ft 

23.VE, ’54 

30-V®, ’54 

+ 

P. parvigluma 

n 

9.VI, ’61 

17.VI, ’61 

+ 

Poa annua 

xxV J ts 9 dy 

// 

23-VI, ’56 

25-VE, ’56 

+ 

P. nipponica 

Kyoto 

6.VI, ’61 

26.VI, ’61 

+ 

P. sphondylodes 

Hokkaido 

18.VI, ’59 

30-V®, ’59 
10.IV, ’60 

- 

P. pratensis 

'f'Jf''9" 

// 

9.VI, ’56 

25-YE, ’56 

+ 

Briza minor 

h y nAy y y 

Kyoto 

14.VI, ’61 

26-VI, ’61 
8.IV, ’62 

+ 

Dactylis glomerata 

Hokkaido 

21.VI, ’57 

10.V®, ’57 
16.V, ’61 

+ 

Bromus remotiflorus 

// 

21* VI, ’60 

28>V®, ’60 
16-V, ’61 

- 

B. catharticus 

J y A4r 

// 

16- \1, ’55 

17.V®, ’55 

+ 

Brachypodium sylvaticum 

it 

31 *M, ’57 

1-K, ’57 
27.IV, ’58 

+ 

Agropyron ciliare 

Td*X l^V'9"^ 

Kamakura 

5.VI, ,58 

14.V®, ’58 

+ 

A. tsukusiense var. transiens 

Hokkaido 

4.VI, ’61 

10.VI, ’61 

+ 

Elymus mollis 

// 

5.VI, ’60 

10.V®, ’60 

+ 

E . dahuricus 

// 

23.VI, ’59 

30-V®, ’59 

+ 

Avena sativa 

”7X7 yXA^' 

// 

5-V®, ’60 

10-V®, ’60 

+ 
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Milium ejfusum 

4'X*c’*l3# 

Hokkaido 

21-VH, ’59 

10.11, ’59 

+ 

Bechnannia syzigachne 

XX j ^XX 

u 

29. VII, ’57 

10-m, ’57 

+ 

Phcdaris arundinacea 

7D-3'> 

if 

29.VII, ’60 

10.11, ’60 


Anthoxanthum odoratum 

if 

21.VB, ’57 
: 15.M, ’60 

10.H, ’57 
11-17, ’61 

+ 

Hierochloe odorata 

3 ^^ 

it 

i 9>YD) ’61 

17.VH, ’61 ; 

4- 

Alopecurus aequalis var. 
amurensis X XV J t y d? X 

// 

17-11, =54 

19-1®, ’54 

+ 

Phleum pratensis 

// 

17.M, =54 

19.11, ’54 

+ 

Agrostis paLustris 

zrZXXX 

H 

9*11, ’53 

20-1®, =53 
10.VB, ’54 

- 

A. clavala var. clavata 

ft 

2-VH, ’61 

10-11, ’61 

+ 

A. clavata kar. nukabo 

ZXX 

ft 

9-Vn, ’56 

25.1®, ’56 

+ 

Calamagrostis pseudophrag- 
mites 

ft 

2-11, =61 

lO-VDI, ’61 

+ 

C, hakonensis 

t * J V ') -tx 

n 

21 -VI, =60 

28.11, ’60 
5.V, ’61 

- 

Eragrostoideae 

Zoysia japonica 

Hokkaido 

; 22 .ix, *57 

29*vn, } 60 

14.IV, ’58 
10*11, ’60 

- 


Panicoideae 


Setaria viridis 

3L . / p p XX 

Hokkaido 

23.IX, ’54 

30.IX, ’54 
7.VI, ’55 

S. viridis var. pachystachys 
/ 30 

it 

22.K, *58 

30.IX, ’58 
3.V, ’59 

S* faberii 


23.IX, ’54 

7-VI, ’55 

auX'X 


25*IX, ’55 

25.K, ’55 

S. purnila 

X yz-j nn 

// 

24. K, ’55 

io-x, ’55 
16. V, ’61 

Panicuin bisidcatum 


19- x, ’53 

20. X, ’53 

XX* 


23-K, ’62 1 

4*V, ’63 

Digitaria adscendens 

n 

1 3.X, ’55 

10 . x, ’55 

D, violascens 


3-X, ’55 j 

10.X, ’55 

T X / P X s* 


30-IX, ’62 1 

| 27-IK, ’63 
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* -irv Kj? 3 *j"jt%, eB«/F?3?5't¥, 
if, ^4" *7 S' X + S' ''-A ^r, 7J7XA Jf*, ft i~ ’) ~ -7 3 S', x. 
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ft^saistcjist, samo, ^o¥rtK:-H9-^U5%J:5-e*2> 0 
-ij, * ^6«ige®t, s*.fc^©»awi^# 

Ltoo/co S^o36^l«ft-eiii--<'t:j:V‘553PPt^bjfco c*uix;0tf-rstfsHc 

4?It 4> y'' , '!C45‘V^"C 4 l"J i f^'E?^> o fco 

dtjS5aicrta!®&%®flSgc4>^V'*s, *t'ffi?4 

i XtOttf't’aE^iS!®^©^©-^ (Hartley 1950 #Bg), JfcJgjgtC t L"CV» 5> 

$>©tijH:V\, tO^«Dfflig)^e>S^^fe4L2)C 9i/yy/fMo 

<, *^3BWfc^^^xr-rffiftotoH:W*tti»sav» 0 =#tl±, dtift 
5 Jfcft«S^L-r:v»&v>* fc'M?4©»® Oft log) fc&fcigifc#-e 
Se^b/c^, 7fcfc£ttl^LN:%i|S^lu*v»i«>tfj!i‘tnJ4)c*o 

fc iS§gg38tco v^Xht, fp§»c £ %||?S £ SF^t?©SB3£* 4>i>* 

fl*o**s, *S|gj®t7-8H 

t?$>5 0 gM» 5 8-9 JJ, ^M^9~l0jjx?, 

?4£v»t>CaL<#8££fr-t??>2>o xx' 7 3"<£©4f<£:, *t'SI4 

kB#icwf£Wi 8 8-9 %, i&mm^-wn-ehz>o m\t, mgmtimmiKj? 

# m 

±tc©^/c3§3M*5Si, 

xx'7lO.B-e^o'C, -J*C(c 

;i-e^L*V»Ct^jfcSt?«>«.o —2ft >7S'/^r^-il-iE^aSIli, 7—8J|©5iS. 
©SS^SSlc^L-C-tC^-j-%^, ■*&**£<. S>*SBMaiL^«[®i#»«®fr 
&#•££*,, *©J; Sftioxii, 5 a## 5 , a©ffi# 

t£?3H©i£*:Kl* UliL-Cv^?) iSfeti.%0 £©£ 5 lC4kffiitri'6^V’/c%®x??> 

*©t?, 5 **§*©«■»«. 

kflfltK,ih#h<oS38v>&fitl£SSi'ZgB3e> 1 Oi^otrw?. %®i,Sfcii,?)o 
M _ f 1 4S^®3S)(S®J^Hlc.liV'?)v*?>© %©ii»£fl£>:h/trv»(4 1 uLs i960), z. cttcffli. 
foiltcl Z'fflWMiK&V'X®, 5§^S5i©Siaii^fei»'C'(i^;V’ 0 LA'L, &© Toole 

£,(1941)© ‘M®at^x><D7f<&ZJ§-&XV*% B ot t), 3- t S"<M© 2. 

aic^-c, 20°—40°c ©SST-oj; <3£#tS5&N J: 

2% ©^^?:^tc-tr-f, »ffl«2iptfeiiL/ca : f'tni, 4: 
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Tab. 2. Flowering and fruitiug times of 

distributed in Hokkaido. 

some grasses 


Species 

Flowering 

time 

Fruiting 

time 

Festucoideae 


Achnatherum pekinense 


IX 

X 

Brylkinia schmidtii 

X'Jfz. 1; pf^r 

VI 

VI 

Melica nutans 

Pf^ 

v—VI 

VI—VI 

Glyceria alnasteretum 

1 v 3 yp'^ 

VI 

w 

G. ischyroneura 

K 3 -y+ 

1 ^ 

VI 

G. leptolepis 

bnAy K 3 $ty~p 2 $ 

VI 

VI 

Torreyochloa natans 


VI—VE 

m 

T. viridis 

K ? 3 Pryp' 2$ 

VI 

n 

Festuca ovina 

*7 '> / y-y'-y- 

VI 

VI 

F. rubra 

PPV '> J py'-p 

VI 

VI 

F. elatior 

y 'y y py'-p 

VI 

VI 

F. parvigluma 


j VI 

VI 

Poa annua 

X X 7 7 A 7 t' 5 

V—VI 

VI—w 

P, nipponica 

APdp-^yi-2$ 

V 

VI 

P. sphondylodes 

d J- *=? y i~ 2$ 

VI 

VI 

P. pratensis 

p~p* p- 

VI 

VI 

Briza minor 

t y ziy<y y y 

vn 

VI—VI 

Dactylis glomerata 

Pi : tpf J r 

' VI 

VI 

Bromus remotiflorus 


vn 

M 

B. mollis 

t ^r 

vi—vn 

VI—VDI 

B. catharticus 


VI—VI 

VI 

Brachypodium sylvaticum 


VI 

w 

Agropyron repens 


VI—VI 

VDI 

Agropyron ciliare 


VI—VI 

vi—vra 

A, tsukusiense var. transiens 

p/^yy"*p 

VI 

VDI 

Elymus mollis 


VI—VI 

VI—vn 

E. dahuricus 

/' 7 A 4 r 

VI 

VI 

Avena sativa 


VI 

VE 

A . fatua 

Pj 7 X 

VI 

VI 

Milium effusum 

d 7'> JZ # # 

VI 

VI 

Beckntannia syzigachne 

pjXj ziy"^ 

VI—Ytt 

VI-VI 

Phalaris arundinacea 

ypr'B'y 

VI-VI 

YE-W 


28- 
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P. canariensis 


vn 

VI—M 

Anthoxanthum odoratum 

''Jiff ^ 

VI 

VI—VI 

Hierochloe odorata 

a 1 )#!? 

V—VI 

VI 

Alopecurus aequalis var. amurensis 

XXV/ryt' 1 ) 

VI—w 

VI—VI 

Phleum pratensis 


VI 

VI 

Agrostis palustris 


VI 

VI 

A. hiemalis 


VI 

VI 

A. clavata var. clavata 


VI 

VI 

A. clavata var. nukabo 

*n # 

VI 

VI 

Calamagrostis pseudo-phragmites 

* '.y *lf*? 

VI 

vi —'m 

C. arundinacea var. brachytricha 

j is i ) -tx 

VI 

IX 

C. hakonensis 

Ilf') tX 

VI 

VI 


Eragrostoideae 


Er agrostis japonic a 

n r f * 1j*z?^ 

VI 


E. ferruginea 

#7+>- 

IX 


E. multicaulis 

- V t- 3 <) 

VI 

IX 

Eleusine indica 


VI 

M—IX 

Kengia hackelii 

j' h ^4? vif') vx 

VI 

IX 

Muhlenbergia japonica 

^x' $ if*? 

IX 

X 

M. longistolon 

is*? 

VI 

rx 

Zoysia japonica 

p A 

VI 

VI 


Panicoideae 


Arundinella hirta 


W— IX 

K—X 

Cenchrus tribuloides 

') 1Pi If 

IX 

X 

Pennisetum alopecuroides 

j-fl 7 '>^ 

IX 


Setaria viridis 


VI 

IX 

S. viridis var. pachystachys 

/NVi / n n 

VI 

IX 

S. faberii 

T$r J z-J nn7'f 

VI 

IX 

S. pumila 

Jr yx. 1 an. 

VI 

IX 

Panicum bisulcatum 


VI 

IX-X 

Digitaria adscendens 

* t A 

VI 

IX—X 

D. violascens 

T 4 / HP'* 

VI—IX 

X 

Paspalum thunbergii 

X X' X 1 Hoc. 

VI 

IX—X 

Eriochloa villosa 

I'll a 

VI 

IX 

Echinochloa crus-galU var. caudata j X 

VI 

IX-X 

E. crus-galli var. hispidula 

9 f X \£?- 

VI 

IX—X 
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i£. crus-galli var. echinata 

X A x h" y~ 

IX 

IX—X 

Miscanthiis sinensis 

XX^ 

VI 

IX 

Spodiopogon sibiricus 

d-4T7*7XXA 

vm 

a 

1 

X 

JS/Licrostegium japonicum 


w—DC 

X 

M. vimineum var. poly st achy tun 

r '> »k y 

m 

DC 

Arthraxon hispidus 


m 

DC 

Cymbopogon tortilis 

% if A/?f X 

IX 


Ischaemum anthephoroides 


VIE 

DC 

Phacelurus latifolius 

y A y is 

VI 

DC 

Coix lacryma-jobi 

$ *. X ?-? 

IX 



&% K^iuL, 3 

5 %©t?&i& 0 

C© Toole Jt^it»lC*-lt5^t".®f4©Sffl©ffl^H- 

i>cb, (2) % <0 a 5 *^gp^#© 4 1 1 ? 4 f£3P L 5 Z> k c 5 fr?, SrSfrfcSt 

^^e&»c^*iL'Cv»*v»c; t, ©2oogW»i>t,^ 0 tw5J: 5fc$.fc*L5<, 
c© (2) ©S®»±, ^#©'sgl?a»£> % 5 *•£*£> *l 3 %©t??) 2) 0 -?40, ccic^fc 
a/tA t;'igf4©SSSl'C*'^^Ti. SHLfc^ft©;^ 9 10 Hld'Stc.fc-v^-t 

k, ^©H^o 3—6 j5fCi?V>Xt©, 2[l©«a^ ; f : T^t>*l-'CV^?)©-t:*S)«)^(^ 1 # 
ff), Mllfel±^( # jlc*‘V»'CfT*toit/c4©‘CS> t), aiSt7X5’©^f i H4 ) 2 0©i®Kii? 
IaXT^SS&V^ k^£>;ft.5> 4©'C'S>2) <) ZzilK 4b-j*, 9 ^5jc&*£> 10 HtH'tDlCis- 
v^-c©SS'e'ii563 5 ^'f, S¥© 3 — 6 J5©SSt?(tJ; <%^Ltrv»s<, t©^3?i£, 
i!®^^©^ra©SiHc*‘V>t:, 8-fii5^®5KifE'fkUt:v»5c:fct^!$L-c*‘i). c© 
j: 5 *%©t»«> *„ 

$ t ic©-<7fci 5 ic, 4-0©^fd'©^‘J; Az/cffiil-t:^ 2. k, 

5 %*>5*©* JW*. ?->/)• /«MSf4 k =4 k V* 5 #^±©$3!) k IS 

KTOb-CWS„ ®^l3^m©®^Rflrt(c^L 5 fc/t-feMSK 

©S5iv»5iIia^W*ieiHc^LV»i^!!ff c k«x?£-f, tfell— <o$mK.J&-fz> 
^©•e%a»iCJ;-o'C (lilH 1954#B$), ZbK.'f ^4>=! A¥-Cl±S,aiCJ; o-C, 
©S>JtS!:# i A'& t) c k^Sl^iiXV’lbjiS, _hj®©^|^{i-?:jL-^tL©^^f©^S^ 

— JSS*L^Lji»2>-<£ %©©£ 5*cJBfc*i,%o -Thk, 

Al-Alsh and Brown (1958) &£, (IPG) K £SkP^^P©jxJE# 5 , jf£ 

l4fCJ: kt^V^L-Cfe'f), tfc+lll (1961) «, -f 

'iv>X5LbiitzV*b'^b<D$n$l*, P3f^, »^&k*tc% fc-f <3-£}5KkJ.t 

«l^^fcWJ'*43I$> l KN4fc %, kO-ctwS 0 
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Summary 

1. Germination tests have been carried out in 32 species of Festucoideae, 
6 species and 1 variety of Panicoideae and 1 species of Eragrostoideae. Seeds 
of most species of Festucoideae examined can germinate soon after maturity. 
But, in the species of Panicoideae and Eragrostoideae, the seeds do not germinate 
until next spring (Tab. 1). 

2. Tab. 2 shows the flowering and fruiting times of grass species distributed 
in Hokkaido. It indicates that most species of Festucoideae flower at May—July 
and bear fruit at July—Aug., while in species of Panicoideae and Eragrostoi¬ 
deae the flowering time is laid at Aug.—Sept, and the fruiting time at Sept.—Oct. 

3. The differences between subfamilies described above seem to be closely 
related. Panicoideae and Eragrostoideae consist mainly of tropical grasses, and 
they are not hardy to the low temperature. Their seeds mature at Sept.—Oct., 
which are close to cold winter. The delay of germination until next spring is 
essentially needed for the maintenance of these species in Hokkaido. On the 
other hand, Festucoideae mostly grow in temperate areas and are hardy. It seems 
favorable for festucoid grasses that the seeds germinate soon after maturity. 

4. The physiological cause which brings about the delay of germination in 
some grass species has been discussed. 
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